In this paper we consider three regular lattices with cells, respectively, rectangle, parallelogram and trapezium and we compute the probability that the parallelogram intersects a side of the lattice.
Rectangle cell
Let 1 (l, m) be the lattice with fundamental cell C We want to compute the probability that parallelogram p intersects a side of the lattice R 1 , therefore the probability P (1) int that p intersects a side of the fundamental cell C (1) 0 . The position of the parallelogram p is determined by his barycentre and the angle ϕ represented in the figure 2.
To compute the probability P
(1)
int we consider the limit positions of "body test" for a fixed value of ϕ. We denote with C fig.2 and the formula area C (1) 0 (ϕ) = areaC (1) 0 − 4areap− 2 [areaa 1 + areaa 2 + ... + areaa 6 ] .
The figure 2 give us
Therefore |AA 1 | = a sin (β − ϕ) , |AA 2 | = a cos (β − ϕ) ,
hence areaa 1 (ϕ) = a 
From the formulas (2) follow 
In the same way from the figure 2 we obtain 
Now we consider the figure
We have
With these values, the triangle B 1 B 4 B 6 give us
and, consequently,
From the figure 2 we have
From here and considering that |A 1 A 7 | = |B 6 B 7 |, we obtain
From the figure
and with the (11) we have
Then, considering of the relations (3), (9) and (6) we can write
The formulas (4), (7), (10), and (12) give us
and the triangle A 2 A 3 A 6 give us
,
Hence
Then, because of |B 2 B 5 | = |C 5 C 6 | and considering of the relation (14) we have
and
.
Considering the figure
we have
Moreover, with the relation (6), (14) and (3), we have
The formulas (15) and (16) give us
Replacing in (1) the expressions (13) and (17) we obtain area C
Denoting with M (1) , the set of the "body test" that have the barycentre in the cell C and with N 1 the set of the "body test" completely contained in C
(1) 0 , we have [4] :
where µ is the Lebesgue measure in Euclidean plane. To compute the measures µ (M 1 ) and µ (N 1 ) we use the Poincaré kinematic measure [3] :
where x, y are the coordinate of the barycentre of the parallelogram p and ϕ is the angle already defined. The formula (5) give us
and, considering of the (18) ,
The formulas (19), (20) and (21) give us
For β = π 2 , the parallelogram p becomes a rectangle of side a and b and the probability P
formula already found in a previous paper [1] .
becomes a line of wide m and the probability P
that represents an extension of probability of Buffon.
Parallelogram cell
Let 2 (l, m, d) be the regular lattice with fundamental cell C
0 a parallelogram of side l, m and angle α with
The "body test" is the same parallelogram p of the section 1 with β < α.
With the notations of the section 1 we have the figure
and the formula area C
With these values from the triangle AA 1 A 2 we have
Moreover from the relations (24) follow that
The triangle BB 1 B 2 give us
and consequently
With tese values the triangle B 1 B 4 B 5 give us
From the figure 7 we obtain
therefore, considering of the second relation (31),
Considering the figure
A 6 h 2 fig.11 and the formulas (30) and (33) we obtain
Then, with the formulas (25), (28) and (31), we have
The relatins (26), (29), (32) and (34) give us
The figure
give us
Therefore
From the figure 7 follow that
and considering of the first relation (36) we obtain
Considering of the figure
and, with the formulas (25), (28) and (33) we can write
The relations (37) and (38) give us
Replacing in the (23) the expressions (35) and (39) we obtain area C
With the notations of the previous point we have
where for the formula (27),
and, considering of the (40) ,
The formulas (41), (42) and (43) give us
For α = π 2 , the cell C
0 becomes a rectangle of side l ,m,therefore it is the same of the cell C (1) 0 and we have
int .
In the same way for β = π 2 the "boby test" p becomes a rectangle of side a ,b and the probability P
int is written
Trapezium cell
Let R 3 (l, m, α) a lattice with the fondamental cell C 
The "body test" is the same parallelogram p of the previous point with b ≤ l, b ≤ α.
We have areaC
As in the previous points we want to compute the probability P (3) int that the "body test" p intersects a side of the lattice R 3 .
Using the notations of the previous points we have the figure fig.15 and the formula area C 
therefore
Moreover from the first formula (48) we have
Considering the figure fig.18 and the second formula (48) we can write
Because of this from the triangle B 1 B 4 B 7 we obtain
The figure 15 give us
From here and with the relation (53) we obtain
A 6 h 2 fig.19 and the last relation (52) we have
Then, considering of the formulas (46), (49) and (53), we can write
and from the triangle B 2 B 3 B 8 we obtain
Consequently
and the triangle CC 1 C 2 give us
From the figure 15 follow
From here we obtain
Then the figure
At the end from the formulas (49), (57) and (59) we obtain
From here follow
With these values the triangle C 1 C 4 C 7 give us
and from the formula (48) follow
and then, from the triangle DD 1 D 4 we have
Moreover from the third relation (65) we have ϕ ≥ β − α and, because of β ≤ α, follow ϕ ≥ 0.
This relation with the (51) give us
From the figure 15 we obtain
From these relations and from the (63) we have
From the third relation (62) follow C 5 C 7 C 4 = ϕ + α, therefore
On the other hand (59), (63) and (66) give us
and from the second formula (65) we have
and the triangle D 1 D 2 D 7 give us
From the figure 15, as in previous cases we have
In the same way from the formulas (46), (66) and (71) follow that
Replacing in the formula (45) 
With the notations of the previous points we have
Considering the relations (68) and (74) 
The formulas (44), (75), (76) and (77) give us 
If α = π 2 , the cell C
0 becomes a rectangle of side l, m and the probability P In this way we have P
At the end, if β = π 2 , the "body test" becomes a rectangle, the probability (78) is written − ab cot α , probability already found in a previous paper [2] .
